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Exogenous 
Glucosamine 



Fructose-6-phosphate 



kinase enzyme 



Rate-limiting step which is driven 
forward by exogenous glucosamine 



Glucosamine-6-phosphate j 



N-acetylglucosamine-6-phosphate | 



I 



N-acetylglucosamine- 1 - phosphate 

i 



UDP-N-acetylglucosamine ~j 



SKELETAL JOINTS 

Synovial Fluid 

Proteoglycans (proteins linked to the GAG, hyaluronic acid) 

Articular Cartilage 

a. Chondrocytes 

b. Collagen 

c. Proteoglycans (proteins linked to the GAG, chondroitin sulfate) 



Exogenous chondroitin sulfate 



Fig. 1 



UDP-Glucuronate | 



UDP-Gl ucose \ 

A 



Glucose- 1 



phoshphatej 



i 



Glucose-6- 


phoshphatej 






Fructose-6-phoshphate| 



• ♦ 





SKELETAL JOINTS 
Articular Cartilage 

a. Chondrocytes 

b. Collagen 

c Prnfpncrl urine 

(proteins linked to 
the GAG, chondroitin sulfate) 
Synovial Fluid ! 
Proteoglycans (proteins 
linked to the GAG, hyaluronic 
acid, synthesized from glucosamine) 


Free Radical Oxidative Activity p^-^^ 




Auto immune Response! — ^ T « i 


l 





Trauma 



Pain and swelling in the joints, muscles and connecting tissue 
along with degradation of cartilage and synovial fluid 



i 



Increased demand for metabolic precursors to repair damaged tissues 

~ — 



What happens with no treatment? 



I 



What happens with treatment 
of prior art? 



Recovery is not likely due to 
continuing inflammation, presence 
of oxidative free radicals, rate- 
limiting steps in the metabolic 
pathways, and insufficient building 
blocks. 



x 



What happens with oral treatment 
of this invention? 



A complete matrix is provided to 
enhance absorption of ingredients, 
increase circulation around arthritic 
joints, decrease inflammation, 
protect from oxidative damage 
of free radicals and provide exogenous 
building blocks for repair. 
Optimal and accelerated recovery 
is realized in a greater population 
due to synergistic interaction of 
ingredients. 



Biosynthetic pathways leading to repair 
are enabled by treatment with exogenous 
metabolic building blocks (glucosamine 
and chondroitin sulfate) but recovery is 
not optimized due to presence of inflammation 
and oxidative free radicals. 



Fig. 2 
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